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Objectives 
1) Describe the current state of health outcomes 
2) Define complexity science
3) Describe healthcare as a complex adaptive system
4) Introduce implementation science 
5) Describe the Cynefin framework for decision making
Doron Schneider, MD
Our collective goal…. Quadruple Aim.  
Doron Schneider, MD
Are We Making Progress? 
Doron Schneider, MD
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Unsafe Care –
Affects Quadruple Aim
• 1999: TEIH:  44-98 K deaths a year
• 2016:  BMJ:   Approx 250 K
Medical error—the third leading cause of death in the US. 
Makary et al
BMJ 2016;353:i2139
Patient Safety…  
Have we made progress in 20 years?
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(diminished role of 
Physicians)
What is needed 
• New types of research approach
• Soft sciences (and soft scientists)
• Qualitative research
• Anthropology, Sociology, 
Ethnography
• Stories




We must increase our understanding of 
systems and complexity
Doron Schneider, MD
Population Health and Wicked Problems
• Exact causal mechanisms  are obscured and difficult to address
• Effective solutions/interventions are not known
• Policies have not been effective.
• Traditional population health methods and thinking are inadequate to 
use to solve. 
• Examples – obesity, diabetes, substance abuse, falls 
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Traditional Problem Solving – and Solutioning
• Has focused on linear thinking
• Belief 
• Causes are known and understood.
• Most important ‘contributing causes’ can be identified
• Interventions to address ‘root causes’ can be developed
• Interventions can be implemented and….
• Improvement would unfold!
• This thinking is
• Simplistic, reductionist and……. WRONG!(often)
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Changing Paradigms of Understanding Care (and 
Accidents)
From Linear Thinking To Some Systems theory 
Reason, James (1990-04-12). "The Contribution of Latent Human Failures to the Breakdown of Complex Systems". Philosophical Transactions of the Royal Society of London. Series B, 
Biological Sciences. 327 (1241): 475–484. Doron Schneider, MD
Complexity Theory – Outcomes (Including Safety) 
is a Property of the System – Emergence 
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Healthcare is a Complex Adaptive System (CAS)
“a collection of individual agents with freedom to act in ways that are 
not always totally predictable, and whose actions are interconnected 
such that one agent’s actions change the context for other agents”
Plsek PE, Greenhalgh T. The challenge of complexity in health care. Br Med J. 
2001;323:625–8.
Agents:  person, molecule, species,





• Helps in the study of systems (and their behavior/outcomes) that are 
only partially understood by traditional scientific insights.
Examples of complex systems
• Stock markets, forests, immune systems, termites colonies, weather
• Human body, hospitals…..
Leaders who understand 
complexity science – approach 




Strategic plans – fail to produce intended results                 
(assumptions of future conditions that were wrong)
Policies – that don’t produce intended results
Interventions – don’t succeed (despite a lot of effort!)
Frustration
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Traditional vs Complexity Science
Traditional Science
• Built on Newtonian ideas
• Dominant metaphor is the machine
• Can be explained as the sum of its 
parts
• Parts are affected by simple 
predictable forces/laws
• If you understand the forces you can 
control and predict the output
• Parts don’t have ‘choice’ or self 
determination
Complexity Science
• No single theory or idea
• Study of complex adaptive systems
• Look at the relationships between 
parts
• The whole is greater than the sum of 
its parts!
• Highly interdisciplinary – biologists, 
anthropologists, economists, 
sociologist, management theorists
• Trying to understand living, adaptable, 
changeable systems 
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• Based on equations, simple 
models and laws
Biology
• Messy, unpredictable, disorderly, 
unstable
• Always changing
• No equations and simple models
Move from studying how organizations should behave 
to understanding how they actually behave
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Complex Adaptive Systems
Dependent on History / 
Initial Conditions
Evolution of whole 




Compression of Time.  
Is your network……
Enabling immediate interactions with 
‘agents’ for self organization
Using slow, planned meetings with 
centralized control?
Doron Schneider, MD





Each Complex Adaptive System is 
nested in another Complex Adaptive System!






Each Complex Adaptive System is 
nested in another Complex Adaptive System!
Pearl:   Study the macro and micro
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To really understand complexity
(and your systems)
• Move from quantitative to…
• Qualitative methods  (Soft Research Methodology - SRM) 
• Ethnography / Sociology / Psychology
• Case studies
• Case comparison / time series analysis
• Social surveys
• Simulation and network analysis
• Soft Systems Methodology
Byrne DS. Complexity theory and the social sciences: an 











• Strength of relationships between agents
• Why certain ideas/beliefs are widely shared (or not)
• Why certain implementations are successful (or not)
• Why certain innovations succeed and are spread (or not)!
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https://www.kingcounty.gov/audience/employees/benefits/your-benefits/medical-plans/kingcare-select/multicare.aspx Doron Schneider, MD
So you have a problem..
Doron Schneider, MD
And you think you have a solution…..
• You select an ‘approach’ to fix your problem.
• A tactic/tool/technique is developed – with hope for positive impact
• Implementation must occur in many microsystems (PCP offices, 
Nursing units  etc)
Not So Easy
• Implementation Science: microsystems are not machines.
• Unlike a machine – a part can’t be easily added, swapped out, or 
eliminated to fix the problem
• A framework for understanding is required
Implementation Science and Complexity
Doron Schneider, MD
Consolidated Framework for Implementation Research
https://cfirguide.org/
Doron Schneider, MD
T1  - Sustainability of healthcare innovations (SUSHI): Long term effects of two implemented surgical care programmes (protocol)
VL  - 12  - 10.1186/1472-6963-12-423  BMC health services research
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Braithwaite, J., Churruca, K., Long, J.C. et al. When complexity science meets implementation science: a theoretical and empirical analysis of systems 
change. BMC Med 16, 63 (2018). https://doi.org/10.1186/s12916-018-1057-z
Doron Schneider, MD
Braithwaite, J., Churruca, K., Long, J.C. et al. When complexity science meets implementation science: a theoretical and empirical 
analysis of systems change. BMC Med 16, 63 (2018). https://doi.org/10.1186/s12916-018-1057-z
Doron Schneider, MD
Do we thing our idea is really going to change 
the system and lead to improvement?
• Each person is an independently acting agent
• Has own attitudes, knowledge beliefs
• Each agent changes based on interactions with others
• Interactions are internal to the microsystem – and are affected by 
how the microsystem interacts with other microsystems.
• Its complex….
• Leaders must understand the realities on the ground!
Doron Schneider, MD
Leadership and a new way of thinking…..
https://ollelindholm.com/personal-mission-statement/ Doron Schneider, MD





We have moved away from the linear 
production line - to complexity
Doron Schneider, MD
Population Health –
Our Systems Are Not All The Same
Network A Network B
Doron Schneider, MD
Complexity Theory:  Why “Change” is Hard
• Systems are more than the sum of their parts.
• The parts (agents/participants) – work through relationship building, 
networking and making sense of their own surroundings.
• Agents – do not behave in linear ways ad do not respond in a 1:1 fashion to 
interventions.
• Participants self organize, co-evolve and adapt dynamically
• Participants respond haphazardly to rules from above – but they create, or 
already have culturally, their own…   
• If put under pressure – they are often resilient and impervious to change!





• Interactions today are dramatically 
affected (? Determined) by 
interactions of the past
• Leaders who build ‘trust’ between 
parties today are more likely to have 
the results they desire in the future
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So What Framework Can 
Todays Leader Use to 
Address Problems?
Doron Schneider, MD
Introducing ….   The Cynefin Framework
Snowden, Boone. HBR Nov 2007
Cynefin framework….   
Four types of problems/ scenarios
• Simple and Complicated
• Ordered universe where cause and effect relationship are perceivable and the 
right answers are determined by facts
• Fact based management
• Complex and Chaotic
• Unordered and no apparent cause and effect relationship
• The way forward is determined on the basis of recognizing emerging patterns
• Pattern-based management
Doron Schneider, MD
Leadership Action Patterns –
Should depend on the nature of the problem.
• Simple: Sense, Categorize, Respond (Best practice)
• Complicated: Sense, Analyze, Respond (Good practice)
• Complex: Probe, Sense, Respond (Emergent Practice)





• Best practices:  focuses on efficiency and ‘process’ (production line)
• Best solved through “command and control” style of leadership
• Solutions are obvious
Fractured arm:  
Surgery
Doron Schneider, MD
Simple Problems:  
Leader Skills and Competencies
• The leader can answer the 5 Ws:   Who, What  When, Where, Why
• Sort the issue into the correct category
• Respond with tried and true procedures
• Delegate and give instructions – and communicate clearly






• Leaders need to sense , analyze and respond
• Expert opinion (gained) often required.   Networking
• Deep knowledge and experience are key
• Put forward a design, build and implement new structure or process
• Problem solving and change is incremental








Leadership/Management in Complex System
• Perceived patterns can be perceived by not predicated
• Leaders are confronted by a range of potential futures – with a range defined 
by  a limited number of key variable
• Critically important is the growth of the leaders networking
• A leader should patiently allow the path forward to reveal itself instead of 
imposing a course of action.
• A leaders should probe to make the patterns more visible before taking action.
• Allows for creativity, new business models and innovation.    FAIL FAST, LEARN 
FAST and SAFE FAIL.
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The New Requirements: Adaptive Leadership
• Older thinking
• People that are being led are assembled as mindless machine extensions 
performing impersonal processes. Very mechanical.
• Attention focused only on activities, job descriptions that are detailed and 
constraining, roles are rigid, policies are oriented towards control of what 
people can’t do
• New thinking:  Adaptive leadership 
• Attention focuses on value added outcomes.  Job descriptions are broad to 
allow flexibility, roles are fluid and attitude is to encourage people to take a 
“can do” mindset to find solutions (discretionary effort) 
Doron Schneider, MD
Adaptive Leadership
• Allows for individuals to feel responsible and active player in the 
organization
• Leads to motivation and commitment for the work
• Can trigger and lead to peak performance
• Allows for discretionary effort to be added 
Doron Schneider, MD
Leaders Need to Encourage Design Thinking
• Open discussions where people generate innovative ideas to help 
leaders in decisions and strategies are welcome.
• Dissent and diversity is encouraged 
• Leaders monitor for emergence because outcomes are unpredictable




Conversational Leadership:  
An Approach for Complexity 
https://thesystemsthinker.com/conversational-leadership-thinking-together-for-a-change/
Complexity
• Listen and observe for emerging
patterns, ideas
• Schoen – Reflective Practitioner
• Edgar Schein – Humble Inquiry




Models of Leadership For Complexity
OODA Loop Adaptive Leadership Model
Solutions can not be imposed.  They emerge Doron Schneider, MD







Do We Control or do We Influence?
Doron Schneider, MD
Going to the Gemba
• Do we understand the people who are doing the work
• Their attitudes, beliefs, understanding of the why?  Their interactions with 
others. The culture
• Do we understand the processes.
• How much variation s there?  How much is dependent on the person, the 
conditions on the ground.
If we don’t – we may think we have simple problem – when in fact it 
may be complex!
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The Difference:  Complicated  vs Complex
• Complicated matters, as technical problems, have solutions in the current 
know-how through the organization’s current structures, procedures, and 
ways of doing things.  
(how do we optimally care for the GI bleed patient in the ER)
Complex adaptive challenges can only be addressed through changes in  
people’s  priorities, beliefs, habits and loyalties. 





Chaos: Leader Best Practices
• Only a “super hero” can fix the problem
• Rapid, decisive action is required to 
• reduce the turbulence, 
• sense where there is stability
• transform from chaos to complexity so that patterns an be discerned 
• Allows leaders to impel innovation and novel practice
Leaders should select a reliable manager or crisis management team and 
allow them to do things differently.   If you wait for the crisis to be over – the 
chance for innovation is gone.
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Chaos
Landing every plane in the US within minutes 
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In the Center:  Disordered
• Order seekers:   Try to create or enforce rules
• Experts:  try to seek and conduct additional research to accumulate 
new data
• Politicians seek to expand and increase the effectiveness of their 
network
• Dictators – seeing it as chaos – seek absolute control.
People seem to pull issues towards the context they feel most 
empowered by their capabilities and perspectives.
Doron Schneider, MD
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Leadership Has a Problem .  Now What?
• Identify what quadrant a particular issue currently resides in
• Change leadership style/tactics based on the quadrant
• Prepare the organization for the different quadrants and how to 
transition between each






• Go to the frontlines to 
understand the context
• Use deliberative design to 
share best practice
• Encourage self organization
• Implement tactics using 
implementation science
• Use a leadership framework 
like Cynefin
• Use a generative approach
• Recognize the solutions 
come from groups
• Built excellent feedback 
loops to fail forward fast.
• Think they think they have 
more control than they do!
• Think that ‘causes’ of 






















• Resist change / bury contradictions
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Questions?
CFIR
Macro
Micro
Cynefin
CAS
Chaos
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